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THERMOPHYSICAL PROPERTIES OF MIXTURES OF NATURAL GAS
COMPONENTS: A BIBLIOGRAPHY OF EXPERIMENTAL DATA

D.E. Diller and J.W. Magee

Physical and Chemical Properties Division

Chemical Science and Technology Laboratory

National Institute of Standards and Technology

Boulder, Colorado 80305-3328

We have prepared a bibliography of references to experimental data for

thermophysical properties of mixtures of natural gas components. The bibliography is

based on a search of Chemical Abstracts citations from January 1980 to May 1998. The

search includes mixtures containing methane, ethane, propane, isobutane, n-butane,

isopentane, n-pentane, hydrogen, nitrogen, carbon monoxide, carbon dioxide, or water.

The physical properties searched were phase equilibria, volumetric, and calorimetric

properties, viscosity, and thermal conductivity. The properties are organized in five

sections, each with a self-contained list of references.

Key words: bibliography; calorimetric; hydrocarbon; methane; mixture; natural gas;

phase equilibria; thermal conductivity; viscosity; volumetric

1. Introduction

1.1 Objective

The purpose of this bibliography is to provide design engineers, data analysts, and experimentalists

with a complete reference compilation to currently available data for experimental thermophysical

properties of mixtures of natural gas components.

1.2 Scope

This bibliography includes references to experimental data for phase equilibria, volumetric, and

calorimetric properties, viscosity, and thermal conductivity. Only articles containing original

experimental data are referenced in each category. Articles containing only derived property values are

excluded. The mixtures considered contain methane, ethane, propane, isobutane, normal butane,

isopentane, normal pentane, hydrogen, nitrogen, carbon monoxide, carbon dioxide, or water. Mixtures

containing each hydrocarbon with at least one other hydrocarbon were searched first. Mixtures

containing each hydrocarbon with at least one nonhydrocarbon were searched second. Every attempt was

made to ensure that all references published between January 1980 and May 1998 have been included.



The present work supplements and updates two extensive bibliographies [1,2] prepared previously

in the NBS/NIST laboratories. Combined, the previous editions included references published between

1870 and January 1980. They covered an extensive list of gas mixtures, including natural gases and light

gases such as helium-3, helium-4, deuterium, hydrogen deuteride, oxygen, fluorine, argon, krypton,

xenon, and hydrogen sulfide. A list of eight categories of experimental data were included in the earlier

editions, including vapor-liquid, solid-vapor, solid-liquid, gas-gas, gas hydrate, and liquid-liquid

equilibria. This edition drops all phase equilibria except vapor-liquid equilibria and adds the categories of

viscosity and thermal conductivity.

In addition to Chemical Abstracts citations, other references were taken from the Ph.D. dissertation

of E. W. Lemmon [3]. This work describes a mixture model based on the Helmholtz energy for natural

gas mixtures and gives comparisons to the experimental data. Additional volumetric data for the binary

constituents of natural gas systems can be found in a Groupe Europeen de Recherches Gazieres (The

European Gas Research Group or GERG) monograph [4] which contains several thousand data points.

1.3 Organization

The bibliography is arranged in five sections by thermophysical property. Each section is

independent and contains a list of references alphabetized by author. Information on the temperature

range, the pressure range, and the composition range are given where appropriate.

1.4 References

[1] Hiza, M. J.; Kidnay, A. J.; Miller, R. C. Equilibrium Properties of Fluid Mixtures: A Bibliography of

Data on Fluids of Cryogenic Interest. New York: Plenum Press; 1975.

[2] Hiza, M. J.; Kidnay, A. J.; Miller, R. C. Equilibrium Properties of Fluid Mixtures-2: A Bibliography

of Experimental Data on Selected Fluids. New York: Plenum Press; 1982.

[3] Lemmon, E. W. A Generalized Model for the Prediction of the Thermodynamic Properties of

Mixtures Including Vapor-Liquid Equilibrium. Ph.D. Dissertation. University of Idaho; 1996.

[4] Jaeschke, M; Humphreys, A. E. The GERG Databank of High Accuracy Compressibility Factor

Measurements. GERG Technical Monograph 4; 1990.
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2. Experimental Properties

2.1 PHASE EQUILIBRIA
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